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1.Booster ; 2. Reactor ; 3. Microwave oven; 4. Air flowmeter ; 5. Nitrogen gas bottle;
6. Alkaline sol ution-absorbing bottle; 7. Water absorbing bottle
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Fig.1 Setup for the preparation of carbon-supported metal catalysts by microwave

(JSM-5410LV  , ) X (Oxford, ) :
; X (XRD-6000 , ) ,
K , 40 kV 30 mA.
2
2.1
(thermogravimetry , TG ( ) ,
; ( ),
2(2) ,390 ,390 510
,510 ,710
100
16 %
390 510 ;510 30
710 :
6% 22 g
50 2 (1) ;:0 Sample: GAC
' 2 a0t 14,9894 mg
17 %, -
5%, 20 b
2
O 1 1 1 1 1 1 1 1
©) 420, 400 450 500 550 600 650 700 750
30 , Temperature/ "C
10 %.

(1) GAC



534 ( ) 40
100 100
80 80
.:3; 60 - \‘% 60
—i‘, Sample: Cu/GAC %-D Sampl—e—: Mfl/GAC
S a0 L 14.8001 mg 5 a0 L 12,0155 mg
= &
20 | 20
0 1 1 1 1 1 1 1 1 O 1 1 1 1 1 1 1 1
400 450 500 550 600 650 700 750 400 450 500 550 600 630 700 750 800
Temperature / 'C Temperature / °C
(2) Cu/GAC (3) Mn/GAC
2
Fig.2 Thermogravimetry of GAC and carbon-supported metal catalysts
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Characterigtics of car bon-supported metal catalyst prepared
by microwave method

BOLong-li"?, WANG Xiaochang', WANG Miao-gang*, ZHOU Li-hui®

(1. Xhool of Envir. and Muni. Eng. , Xi"an Univ. of Arch. and Tech. , Xi'an 710055, China;
2. State Key Laboratory of Architecture Science and Technology in West China(XAUAT) , Xi' an 710055, China;
3. Institute of Qil and Gas Technology ,Changging Oil Field,Xi' an 710021 ,China)

Abgtract : Granular activated carbon-supported copper or manganese catalysts were prepared usng microwave energy , and
characterized by thermogravimetry (TG , energy-dispersive X-ray spectroscopy (EDX) , X-ray diff raction(XRD) and scan-
ning electron microscopy (SEM) . The results showed that the transition metal loaded could increase the thermo gravimet-
ric temperature of activated carbon to some degree, and T G analys s provided the highest temperature of the catalyst ap-
plication. Impurity elements, such as slicon, aluminum and iron etc ,as well as oxygen element werefound in granular ac-
tivated carbon(GAC) . Crystal of metalic copper and coexistent crystals of metallic manganese and its oxides were formed
on the surface of GAC, and their szes were 22.4 nm and 30. 92 nm respectively. Big metallic partices with the sze of mi-
cron range that observed by SEM , were gpeculated to be formed by the accumulation of crystal grains. It was calculated that mi-
crowave could penetrate the metalic particle on the surface of the catdyst. It showed that 300 W of microwave power was better
for the preparation of carbon supported copper catayst , and 400 W adapted to carbon supported manganese catayst.

Key words: carborrsupported metal catalyst; microwave; preparation; characteristics
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( 520 )
Nonlinear vibration feature of rectangular two-layer cable net roof
system using car bon fiber cables

WU Xiao',SUN Jin',YANGLi-jun', MA Jianxun’

(1. Givil Engineering Department , Hunan University of Arts and Science, Changde 415000, China;
2. <chool of Human Settlements and Civil Engineering, Xi' an Jiaotong University , Xi' an 710049 , China)

Abstract : Geometrical nonlinear vibration equation of rectangular two-layer cable net roof system usng carbon fiber cables
i's established , and approximate sol utions of nonlinear vibration and touching forces between layers of rectangular two-lay-
er cable net roof system using carbon fiber cables are given in this paper. On the basisof comparing rectangular two-layer
cable net roof system using carbon fiber cables with usng steel cables, this paper discusses and anayzes the impact of
temperature, amplitude, sag of cable net and other factors to the nonlinear vibration and touching forces between layers of
rectangular two-layer cable net roof system. The temperature increment and cable net’ s sag decrease will make the nonlin-
ear vibration frequency and touching forces between layersof rectangular two-layer cable net fall , and amplitude increment
will make the nonlinear vibration frequency and touching forces between layers of rectangular two-layer cable net increase.
Temperature change hasn't much impact on the nonlinear vibration frequency and touching forces between layers of rec-
tangular two-layer cable net using carbon fiber cables. On the contrary, nonlinear vibration frequency and touching forces
between layers of rectangular two-layer cable net using steel fiber cables are sensitive to the temperature change.

Key words: carbon fiber; rectangular two-layer cable net; rod system; nonlinear vibration
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